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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
photocatalyst active to visible light and 
comprising an oxynitride containing at least one 
transitiog metal and to provide a photocatalyst 
for the decomposition of water. 
SOLUTION: The photocatalyst comprises an 
oxynitride containing at least one transition 
metal and further containing at least one 
element selected from the group consisting of 
the alkali metals, the alkaline earth metals and 
the group MB metals. The transition metal is 
selected from the group consisting of La, Ta, Nb, 
Ti and Zr. The further contained metal is 
selected from the group consisting of Ca, Sr, Ba, 
Na. K and Rb. 
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l J 'M<tfcl oe>3lteAtr£tr:i-*i' 

[f#*«2] S^JSttLa, Ta, Nb, Ti, Z 
r ^f>458ii>P)i«Sn5'>4 < i: 1 1 of fej: i 

[»**3] 7/w#y, Tvio&y ±M&tftiiBjie 

[»*«4] 5Ete-£*itS£JRttC a , Sr, Ba, 
Na. K, Rba>fc*5#a»fcaft£;h,S4>*<i:t>l 

by 4 K4»&«5**Mlt 
[»3ft«6] |!i«K«sptl?fc5CJ:*W»tt5» 

[3SW©P*|B*1&IU] 
[0 0 0 1] 

b 7 4 Kj6» b ft 5 ^«3t»tt*ite*ttM8 J: l>*7jc©#*ffl 
[0 0 0 2] 

[t£*©8flf] #r*fltRiS*fr5ftWi: LTIi, fttt 
fc, 7k©ft#«££(cStt£^ftM£t4, 3t»iRv * 

ffi$m. %kmx><Dm\m%Rfok^<>tzmm*m7Ltzitb 
%.t£%.mmp[Ptk%,z>z.kfrx°%z><, urn. tmm±. 
*>9Mkr T/i-%}) ±mm\ jm-f&fcb 

X1&$:m-fXfflft\,X^Z> (#Rff, Catal.Lett.,58(l 
999). 153-155, Chem. Lett. , (1999), 1207. jJB, Vol.3 
6, No. 12 (1998), 625-645 (£gtA tV> o) ) . BUfBXSfc 

©#<©^i&£l.T^3 0 4fc, N i Ofti*©!!; 

[0 0 0 3] rrt)»lli$tlT^5t© 
14, #&mk LXftWtm&$ttb<0&£X*hZ 0 £fc, 
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#< ©@«c3tettgtf4«S^»te^«©M^fc5^» 
©*I, gp*>, K^-y yT^/i^-^tWc* 

(> 3eV), lSk\i^%./V*?-<DHl)&yt {^*JV¥- : 3 e 

5 £ £ <DX£ 5ft*©@ftft«$t©J5 1 A, t*l47k©ft# 
Cu-ZnS§ll/<yK^y7'tt2. 4 eVCfeSd* 

Jt&*iSff$-fr5fc:J6{ctt«I«*r-f^«)Ld»o$3t/j;3tfeli 

© "CSS £ f £ 5 1 © ttflPft L * v \, 
[0 0 0 4] 

5 \zmmxm%ix% zxmyto&kAskft^mytxhz 

©KJS (IWk*sJ:tJ«a7c) fg^3t*l?:»ttt5r 

t>©T*$>5„ c©£ 5 &*>©-?«, &mft&xmm?i& 
<D^*/v¥-ftt£tiLmM&\twtmomn? (o2 P ) tug 

^^;^-^$< ( ■3ra3fcT?*«Stt«fiBS:*^, 
£*5£i:i&ST?#*j&»ofc 0 -t^-C, #3PJ!#ibf4, 

**vb©««^8l:t£*If!& 

30 -tt/J^<t5Ct^f# 1 C<D<fc otafc&tok LT3t 

rt-fS^-?, '>^< it lo©S^#:aSr-atf^-^->^ 

fc©i»JT*#S 0 
[0 0 0 5] 

T'feSo »*t<tt, S#^Sd 5 La, Ta, Nb, T 
50 i, Z ra»&*5#a»&3i&3;ixS'>*< £fc lo-Cfc 
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fi, HuEM{C-^$tV5^fll7n*(iC a . Sr, Ba, N 
a, K, R hfrht£%mfrhmi$hhtytK 1 1 lo 

*5*««tt?*>9, -*#£L<tt> W»*mt*bt£& 

mm*imisititzk*imkir&mn***i'i-'( 10 

«j«MIE*sp tX'hZZk£®'&k-tZ>mm***>i-'( h 
[0-0 0 6] 

A. *»Wtt^«fls^«i:^g|Rfls^-*i:©SiStJ:o 

k<D&m&*%m<o%im<D'fr&i7Vkk 

ft-T&o irtettMM&fttfiMiS., W&M&Wjz-t 30 

5 0 SiSS^I±6 7 3~ 1 4 7 3 KCDj6HTfc5 0 
[0 0 0 7] 

V * /V/T a C 1 s 9. 33g £ ^ ? J -/HSOg* jg-g- L 
j^S*, ZtUC^f-Ulsif}) =i—/l>150gk?X->m 

0. OOg&SsAp $-££i&T?££K»a» o 7c„ flfg&y y 
* V • 6 TkfPtl L a (NO.) s ■ 6H 2 0 11.28gSr^P 
LT 4 0 3 KXMW Ltt& bffiffl£l£tc a £ib(C, 6 2 
3KT?«»a*fTV^fci*tffc«, 7C^^9 2 3KT*2 
B#ra$#yi£fiVL a k T a W^^^t#lffi^Sr# 40 
tz a Z<DMm&%, MMl dm'/^©7y*-7Sii 
tpT. 1 K/#T* 112 3 KffliTfi-i&Lfc 

2 0B*m«*>, ^©tHe^Tfi 
iaST'^fti-SCtlcJ; t) LaiTa kZ-Sttttv")- 

[0 0 0 8] Sb^-cfcS p tlif h77v^-^D 

[p t (NHO .eh) &mm±x±.mtmz. 

MiC573KT*2BfM<7)*^ii5EI-J;o-Cfe^L 
fc, mtikUV'a&HZ, 0. l~5fift% (wt%) OilT-f 

^«©tm©X*HII9rfcBlfc*1-. 50 
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COHIJff-^ttl-^TUTaON! (C;l§JI£;ft„ ^n7^A 

-f h«ii©UTaQN,©^«SfliS$;h,fc. 

* • "laiRlRSrH 2 Ic^-f „ El 2 J; 9 . ±!EW4«650n 

©ii ti 6&3wt%fiff Lfc^o. 2g4ri0vol. %^ ^ y -/w 

Tk^jS 0.200 dm'fcSHSU 420nm£t_k<£>RT$3te£f!S > tt 

3f-fe/ ^yVf^m\<\ 420nmJEAT<O&*3tS:* s/ M" 
S^S^^/W^-^ii-fCtfCitp, 420 ran £X±<DSf 

mftzmttLtc, m^stiz^s^ ±Etmf±420n 

W0. 2g£0. Olmol • dm"' AgNOs 7K^fS0. 200dm' 
U 420nm^±<£^$7fe£IS#tLfci:#©, 

SUzD, J:1E*mtt420niii«Jl±©"r«3tR8|+T-C«g|Wi 
[0 0 0 9] fil-tOC LaTaONs tt420nm£t±<Ojg 

7 V 7% WL tpT'^SSr Lft V >La t Ta <Dm&fflkV>)La 
TaO, liS^I&jlfeflESrftWS-frfctOtt. BTft*TtC43V^ 

LaTaO, ©^©-|fB?r^{Cgt ^x.fc 

[ooio] HJSM 2 

^fb^ V^/HaCls 12. 93gir * # J -/WCH 3 OH150g%S-g- 
Lf&MZit. Zh{C^f-U>yy 3-/UHOCH 2 CH 2 OH150g 
t ^ ^ yWt H00CCH 2 C(0H) (CO0H)CH 2 C00H 80. OOg^g^P 

3 3. 61gSr^iD UT403K-e«^ $ 
IC, 623KT-^*0 ! a?rfi 1 ^^{li$-frfca > ^(p923Kt?2 

^W^a«rffv>Cai:Ta(D^^k!feStf^Sr#fc 0 - 
Tv #jfi5S^l K/5>-C1123K*-e#fiLfc^, C<Dfi 

St'2 OBfFfliS*,. J t©aHej5* i f'T-csa4-eAfti- 
5:ti:i!)fflc a kT aZ-3tj**^1-4 Vy-i K 

&^pt (nh 2 ), ci 2 zmmhxtmtm^m s*» iia 

73KT* 2 # MO*«3l7clC «t o Lfc. K)ft6j«©^S 
fttt, 0. l~5wt%©|fiffl-CSCl-C# 5. 

[ooii] ji^ottWox^llHlJfSrll 5 ic^i- 0 m 

tp ©IsIJf t°- ^ fi-f-^TCaTaOa NlC'Jf Jg $ tt, CaTafe NCD 

^1"„ H6J:!9, ±fE«Wtt570nm4-p(7?-5J^3tSrSiHx 
tSii^ofc, 0 7(C±|Ecoai3 6^3 w t%fe 
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W Ltcttno. 2gSrl0vol. J -)VimW®. 200dm' \Z 

m\ 420nn£tTOR**Sr* y h-t-SR*7-f/W- 
£ffl-fC tlC J: 9, 420nm^±CDWrffi3t*^l=fL.fc o H 
J; JllEtt!iGftt420nm£i±<©-5Ift)t^#t 

T"cy * y ->Mcffll»>&***£*ftl::£jft-e £ 5 c 

i#fr/i»ofc c Sit, 08IC±|E«-JiSfO.2gSrO.Olmoldm 
3 AgN0 2 *j&f£ 0.200dm' (CSifflU 420nm£li:©-5J$ft 

tt±EtlRlfll©*#T»ffofc 0 m<fc*K ±ffitm«:420n 
[0 0 12] &>±<DZkA>b, CaTaO 2 Nfi420nm£l±©& 

2 Ta 2 o, Jd6ASbtt«E*ft»$*fct©H: v ^T«*TKi3 
fc. rOit^f), Ca 2 Ta 2 0, (O^CD— |f|5^^*ICtt# 

[0013] mmm 3 

V^/HaCh 11. 04g k * * J -/UCH, 0H150g£ig-£ 
U$$£4t\ ZtHC^Uy^f]) 3-/PHOCH 2 CH 2 OH150g 
ktrx- >m HOOCOfc C (OH) (C00H) CH 2 COOH80. OOg&gfe&P £ 
til-e^l:^>Lfofc, hP V^>7ASrC0 

i4.S5g«r«A)LT403K Lftjjl $ 

623K^&aS:fT^i!Ht:3*fcSL **<t>923K-C 

-©BUpft£> JSitJilctoV^WT^-TNH.^tf 
T\ #miI£lK/#T-1123K3:-?#MLfcgh -©ffi 

S-LirlCfc t)^S r tTa fciStsX^-is-j-j F 

6&Pt(NH 2 ),ci 2 &»fff±-e±ffi$mfc-£S$-*t\ H(C5 
73K •X?2^W©7k*S7EICj:oTfi^Ly u c 1 Kjtt^©-g- 
ftfttt, 0. l~5wt%ro|5HT*^Mt?^^ 0 
[0014] «UKft©WJ|s|-©XilSlH]Jf SrH 9 lc^-f 0 0 

f ©|Hl#f tt-T-^TSrTaO. NiC'Jf jg $ ft, SrTaO. N© 

3n&i>mmztitz 0 ±mtfw<D%K • wjiifcsrm i o 

l-^-fo EI J: 9 , ±!WW16 0 Onm^"?©^**:® 
t*5^ 0 fc o 0 i i |c±|E(Diit) 6&3wt% 
LtPO. 2g£l0vol. %y ^ y -/PTk^jK 0. 200dm' 
tffflL.« 420nm£t±©^rft**flBWLfci:tO, 
&/£*©gi$£iT;£l£^1- 0 jfc«H±300»*-fe y ^7 

&m\ 420nmWT©iSfi*Sr* * Y-t*WL&7 << frf 
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Cirlcj: U , 420nmJU±©«Tffi3fc£f$3*L;fc o 
mfC^£*V5J; ±IBWi|Sff±420niiitl±©'5JM*^ 

*TFT*y * y -/w*»»a»&***£*Wlc£/jfc-C£ .5 
Z.k&t>i>itc 0 *fc> Ull 2IC±|E^0.2g^0.01mo 
ldm" $ AgNOs Tk^ffiO. 200dm' U 420nm£l±©aJ 

l£*£/&*©gl$£fc£*1- 0 

420nm«±©pra3tMWT-efflHMI**iRA»c,jtt**4 
^T#5^t^^ofc 0 £1±© SrTa0 2 Ntt4 
10 20nm^±©iSS^*1-5°Iffi)tt?7°n hV^7k*{ca 

7c, x.vfc&mmicWHk-tzmtizG-fzzktmmz 
tiit. 

[00 15] H*fc, T^^r^isftf-e^a^L^^ 

Sr t Ta©a^^{li^lSr 2 Ta, 0, (C 6&|!j&!>g££ j§f$ $ -£fc 

&^tzftmmkmmo&tt<DTTKfczft%.tctf7kmh 

M%i>±l$l-tefritz6 ZOZkfrb, Sr 2 Ta 2 0, ©gfli? 

[0 0 16] Httft|4 
^{t;^ V^/HaCls 9. 57gk y ^y-/VCH s OH150gSrj!S-g- 
UjSSf^S*. ^tVfC^^UV^y 3-/UHOCH 2 CH 2 OH150g 
t ^ 3: ^^H00CCH 2 C (OH) (COOH) C\k C0OH80. OOg^SsiP $ 
Tt^T'^lcm* L # o y >> ABaC0 3 5. 54 

gS:«SPLT403K-C8l»U*iJJe,»»$-frfc <( ^P^ic^ 6 
2MX»&Mmttft I $ . ^^^923K-C 2 I^Ffl 

K^Sr, ^jildmV^©TV*=TNH3^^T> 
5iglK/^-eil23KS-e#?fiLfcm, r®figt2 0ffif 

W«*>, ^©^He^tfT-egiaS-C^i-Siiicj: 

a f:TaSr-^tf^-df->^ f-y^ Ktr^jft U 
fco Ibttffl-efcSPtfir h77y?y^noe#t(N 

H.),C1,*:*»±-C±SB«-!|S]K^»S*. MIC573K f 2 

0. i~5wt%©ffiHT-^l!T'# 5. 
[0 0 17] jfe*«©*tJ|s]OXi|»|Bl0f*Hl 3IC*-t„ 
40 HI4 J ©(filSft°-i5'tt-r^TBaT a 0 2 NI^JfJi$^ BaTa0 2 N 

o^iSflWSStvfc. ±E*t)|sf©^^ • "laKiRSrH 1 
4tC7ni- 0 0J;t) % ±|E^itS|-fi600nmST©'5Jffi7t^a5 
Ifcl-SCttfSfr^ofco mi 5IC±|E©iil5 S^3wt%iS 
W Lfcflm 2g*10vol. %y ^ y -/^K^fSO. 200dm' \Z 
mmL> 420nm£l±©-5I^S:Bg|ttfctf ©, tK*^ 

fi£ft©S^<t:Sr^i-o ft^te300W3Mry y^y^ffl 

il-fr irlci 19, 420raBJW±OpI«3!fiS:flB*tUfc 0 mic 
TFZtl&XolC^ ±ISW^Hi420nm£l±©-5J^)tM#tT 

50 r-y ^ y -/u*»«i6»e,***3&*«j{^<«-et set 
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&t>frofc c *fc, 01 6IC±|ETO0.2g^0.01moldm 
" 3 AgNOsTK^jS 0.200dm 3 tjgjgU 420nm«±O'5J^7t 

[0 0 18] £LL©^ BaTaO2Nfi420nmW±Wife 
ft*W1-5^tt*-C7'o h ^^TK^iCilju, JUfiJcSrl* 

*«=©T?Ke&»*fc#;Mf tll**^ L4*>o 

VMD&jiWmm £ ft So ttft^Mfi ©N^WftfiBaTaO* 
N©ggcifc££«\ #4>©*»©Bi6**>a. 

[0 0 19] £%0I|5 
^fc^^NbCls 14. 29g t p< * / -/UCH 3 0H150g£jg£ L 20 

cftM^uy^y a— /uHOCH 2 CH2 0Hi50gi: 

* 3iy$H0OCCHi C(0H) (C00H)CH 2 CO0H80. OOgSrSsflP 
Sfflt»^JCj&d» L # o fc„ mktofri' t! ACaCO, 5. 30g 
*S&iPLT403K-C»#UiiJS $fbl^ x 62 
3KT3R»SS:fTV\»fc£*fcflL ^^923KT 2 Bf 
«SS:ff^Cai:Nb©a^»flS«lWKftSr#fc. ^©ffiP 
iffiiildmV£©Tl'*=TNfcfc3IE«t>T. 

«iK/^-eii23K*T?#aLfcft, ^©ias-e2 oftm 

«*>. ^©^He^^T-CSia*-e^1-5<li:tcJ;i3 
*rt*Ca irNbSr^ti-S^^'>^ Vy4 K*^J*U 30 

[0020] SW&^T'fcSPtter h77y;y^oo 

e&pt (nh 2 ) , ch zmmh x±mtn \c^m * je 

73KT* 2 ^M©tK*31t£1- <£ o Tfi# Lfc. tbftfegStW^g 

o.i~5wt%©ttH-e«35-e#5. mj&'&ottW<D 
xmmm&Mi 7\c^-r B ^©EijTf-im-t-^TCa 

NbkNlCitJR;**!,, CaNb0 2 N©^j!|55tfg$^fc o ±SE*t 

&©$* • ^raaiRSrH 1 8 i£^i-„ 0 «t 5 , ±b#h* 

f±630ran* X-<0*[&%*mi1r Z C t iJS*3i»ofc. 0 1 

9 lC±|S©ii "3 6&3wt5tf§£f LfctfflO. 2g£l0vol. %y- 40 

^ 7 —/WTK^fK 0. 200dm 3 iCffiljg U 420nmtl±©^ 

7fc£!i#tbfci:#©, *KtfeS*©ftNf§E'ft; ft 
2£te300IV*-t:/ 420nm«T©26ftft£ 
h-tZmgyj/l-f-Zm-fZ t\ZX 420nm£l 
±©Wmft£iSWLfc 0 
[0 0 2 1] EIIC^$tl5 J: 5 l£\ ±fBW^H420nmEl 

±© »rtt#BMtT-c* * y -/w*»«*»e>***3e»«j 

l:4^5Cii5bi>ofc. Sfc, m 2 0 fcifBTO 

0.2gSr0.01moldm" 3 AgNO,7K^0. 200dm 3 420 
nmW±CD Ufctt©, 8^t£/£i;©igl$£ 50 
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{b&*1-„ SJSf±±IEi:lRl«©A#-efTofc 0 Hi 9, 
±IE^I4420nm ei±©^«*fl8itT-t?»1IMMc«f»*» 
f>ii^-C#5Ci:^Wofc 0 El±©^tii»P) % 
CaNb0 2 Nte420 nm W±©i£;g:£W "f 5"5T$ft-e:/P V> 

■fr7tt©»i, RTfi3tTtfcv^TifB3il3lf©-8SSral*T? 

|S]*©ife#©T-CSJC*«*fciS* 
*t>i$ik£/?)cb#^ofc 0 ^©^ifl*^ Ca 2 Nb 2 07 © 

tt*l**>, *»o3tSJESife#^j8VN-cB|jlffi©3c©S£tt 
^f>coN^WSttCaNb0 2 N©Sf:it5r^J6, #'>©Jf8£ 

[0022] mmm 6 

^ W y^DAK^-^ KTi [0CH(CH 3 ) 2 ] , 5.68gir^^ 

98.81g£j|g-g-U 
• 67kftlfe La(N0 3 ) 3 6H 2 0 8.66 g^^PLTjU^-T 
5 Z.t\ZX V £M.X-i£M S *7Co £ ftd ^ ^ H00CC 
H 2 C(0H) (C00H) CH 2 C00H76. 49 g t * 9 / — /WCHj 0H102. Og 
&toz.X40MX'mWLtj:&bfeM£lt1t<, 623K 
X*® t tm$:ft^mk£ J £tc'&> ±^^923KT 2 BttkHRkfe 

Sr, SftiildmV^WTV^nTm^^T, #)fiiiS 
lK/^T'1223K*T*#MLfcm> C©tagT'l 5^ffl» 
*>, *©«Arfti(EfT-e^ffl*TAft-f5c:i:{cj:5«- 

/Co a#©±IEW->©ft#« % 0. lmoldm" 3 »f h77 
>^-^np e^Pt(NH 2 ),Ch^0. 00357dm 3 (Pt7wt 

%)*±iswr4o.3gic^?g±-r-^g$-fr, *^**s«s* 

S !C573KT 2 »?IIII©**Jl7C«a^ iotffo fc. 

[00 2 3] j|j|ftt»©*m©X*Is|Jf *H 2 1 \Z.7Fi- c 
HfOHJff-^fil-^TUTiQiNtWJi'Sn. LaTi&N 
©^^StKSnfc. ±|E»»©**|- • »rft»iRS:H2 
2l^-t- 0 EIJ;i9, JriE**W±600nm3=-C©"5p£ft£:K 
11X1-5^ b&frfrilte 0 2 SlCjiffiwa 1 ? &&7wt%fi 
f$ Ufclt^O. 2g$rl0vol. %y ^ / -/V-TK^ffiO. 310dm 3 |C 
400nm«±CDoim7t^^WLfct#© > 

^S©S^F^b:Sr*i-„ 7t2Stt450Wi^/±7Rffiff Srffl v \ 

9. 400nmEl±©-5Itg3t5r^Wbfc„ 
[0 0 2 4] IHIc^:$ixS J; ±IEWl±400nm^ 

±©^iffi*flsftr-cy ?/-*7kmmfrb*m&j£nm 

lZ±$,X'%Z>Zk&t>i!)>'2tz 0 H 2 4 (C±fEtt!jsf 

0. 2g?:0. Olmoldm" 3 AgN0» *jgjgO. 310dm 3 IcSg^L, 400 
nm«i©pra3feS:flg»Lfci:#©» 

±iE»^tt400niia±©^K*MWT^fflil«**«*» 
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LaTia!N«400nmeJl±WifeSSrWi-5Blffi5fe-Cya h>-£ 
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